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1. A clock synchronizer generatingJk second clock signal (FCLK) 
synchronized with a first clock signal (RCHK), comprising: 

a phase difference detection circuital) detecting a phase difference 
between said first and second clock signals (RCLK, FCLK), and setting a 
first control signal (UP, DOWN) to be at/an activated level for a time period 
corresponding to the phase difference; 

a loop filter (9) connected to a predetermined node; 

a current-supply circuit (2, 7, 8,141, 80, 86, 87, 110, 113) supplying 
current to said loop filter (9) in response to the first control signal (UP, 
DOWN) from said phase difference detection circuit (1); and 

a clock generating circuit (12,|L3, 40) generating said second clock 
signal (FCLK) in accordance with apotential (VC) of said predetermined 
node; 

said current-supply circuit (& f 7, 8(4l), 80, 86, 87, 110, 113) including 

a variable current source (2&, 2b,(41a741b\ 80a, 80b, 110a, 110b, 
113a, 113b) whose output currenlfcan be controlled, 

a first switching circuit (4f5l 82, 83) passing output current of said 
variable current source (2a, 2b,l|l£r41^, 80a, 80b, 110a, 110b, 113a, 113b) 
through said loop filter (9) in response to that said first signal (UP, DOWN) 
is set to be at the activated level, and 

a first control circuit (718^86, 87) controlling said variable current 
source (2a, 2b (4Ta^41> ) 80a, £0b, 110a, 110b, 113a, 113b) such that 
predetermined constant current flows from said variable current source(2a, 
2b,(|l^^b}80a, 80b, llOa/llOb, 113a, 113b) to said loop filter (9), based 
on the potential (VC) of said' predetermined node. 



2. The clock synchronizer according to claim 1, wherein 
30 said variable curreil source (2a, 2b,( 4la,^4 1^, 80a, 80b, 110a, 110b, 

113a, 113b) includes a first transistor (3, 6) of a first conductivity type 
whose input electrode receives a first control potential (VCP, VCN), 

said first switching circuit (4, 5, 82, 83) connects said first transistor 
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(3, 6) between a line of a first power-supply potential (VCC, GND) and said 
loop filter (9) in response to that said qrst control signal (UP, DOWN) is set 
to be at the activated level, and 

said first control circuit (7, 8, 5$, 51, 86, 87) controls said first control 
potential (VCP, VCN) such that predetermined constant current flows 
through said first transistor (3, 6) connected between the line of said first 
power-supply potential (VCC, GNDlf and said loop filter (9), based on the 
potential (VC) of said predetermine! node. 

3. The clock synchronizer according to claim 2, wherein 
said first control circuit (7, &/50, 51) includes 

a second transistor (2 1, 26)lof a first conductivity type whose first 
electrode is connected to the line fcf said first power-supply potential (VCC, 
GND), and whose input electrodsis connected to a second electrode of said 
second transistor, and outputting said first control potential (VCP, VCN) 
from the second electrode, 

a third transistor (22, 25)fcf a second conductivity type whose first 
electrode is connected to a seconfi electrode of said second transistor (21, 26) 
and whose input electrode receives the potential (VC) of said predetermined 
node, and 

a first resistance element (23, 24) connected between a second 
electrode of said third transistcl: (22, 25) and a line of a second power- 
supply potential (GND, VCC). 
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4. The clock synchronizer according to claim 3, wherein said first 
control circuit (50, 51) further lacludes a second resistance element (52, 53) 
connected between the second Electrode of said second transistor (21, 26) 
and the line of said second povBer-supply potential (GND, VCC). 



5. The clock synchronizer according to claim 3, wherein said 



ariable current source (41a, 41b) 
43) of a first conductivity type, con 
transistor (3, 6), whose input elec 




er includes a fourth transistor (42, 
Eted in parallel with said first 
receives a constant bias potential 



34 



(VBP, VBN). 



6. The clock synchronizer according t<»claim 2, comprising: 
a lock detection circuit (85) detecting \dhether or not the phase 
difference between said first and second clodc signals (RCLK, FCLK) is 
smaller than a predetermined level, setting#a lock detection signal ((J>L) to 
be at an activated level when it is smallerAnd setting said lock detection 
signal (<|)L) to be at an inactivated level when it is larger, 

said variable current source (80a,/80b) further including a second 
ransistor (81, 84) of a first conductivity type whose input electrode receives 
a constant bias potential (VBP, VBN),/ 

said first switching circuit (4, s{ 82, 83) connecting said first 
transistor (3, 6) between the line of ^aid first power-supply potential (VCC, 
GND) and said loop filter (9) whenjsaid lock detection signal (4>L) is at an 
activated level, and connecting saia second transistor (81, 84) between the 



line of said first power-supply potential (VCC, GND) and said loop filter (9) 
when said lock detection signaL((t>L) is at an inactivated level, in response 
to that said first control signal/UP, DOWN) is set to be at an activated 
level. 

7. The clock synchronizer according to claim 2, further comprising: 

a lock detection circuit (85) detecting whether or not the phase 
difference between said firjst and second clock signals (RCLK, FCLK) is 
smaller than a predetermined level, setting a lock detection signal (<J>L) to 
be at an activated level when it is smaller, and setting said lock detection 
signal ((|)L) to be at an inactivated level when it is larger, 

said variable current source (80a, 80b) further including a second 
transistor (81, 84) of a first conductivity type whose input electrode receives 
a second control potential (VCP\ VCN'), 

said first switching circuit (4, 5, 82, 83) connecting said first 
transistor (3, 6) between the line of said first power-supply potential (VCC, 
GND) and said looplfilter (9) when said lock detection signal (4>L) is at an 
activated level, and' connecting said second transistor (81, 84) between the 



line of said first power-supply potential (VCC, GN®) and said loop filter (9) 
when said lock detection signal ((J)L) is at an inactivated level, in response 
to that said first control signal (UP, DOWN) is se/to be at an activated 
level, 

said current-supply circuit (7, 8, 80, 86, 8f) further including a 
second control circuit (86, 87) controlling said second control potential 
(VCP\ VCN') such that current flowing througfi said second transistor (81, 
84) connected between the line of said first power-supply potential (VCC, 
GND) and said loop filter (9) is increased in accordance with a potential 
difference between said first power-supply potential (VCC, GND) and a 
potential (VC) of said predetermined node, based on the potential (VC) of 
said predetermined node. 



8. The clock synchronizer according to claim 2, wherein 
said first control signal (UP) is a signal for advancing a phase of said 
second clock signal (FCLK); / 

said phase difference detection circuit (1) sets said first control signal 
(UP) to be at an activated level for a time period corresponding to a phase 
difference between said first and second clock signals (FCLK, RCLK) when 
the phase of said second clock signaMFCLK) is delayed with respect to said 
first clock signal (RCLK), sets a seco|nd control signal (DOWN) for delaying 
the phase of said second clock signal (FCLK) to be at an activated level for 
a time period corresponding to a plfase difference between said first and 
second clock signals (RCLK, FCLK) when the phase of said second clock 



signal (FCLK) is advanced with respect to said first clock signal (RCLK), 
and sets said first and second control signals (UP, DOWN) to be at an 
activated level for a predetermined period of time when phases of said first 
and second clock signals (RCLKf FCLK) agree with each other; and 

said current-supply circuit (2, 7, 8, 41, 80, 86, 87, 110, 113) supplies 
current of a first polarity to saifi loop filter (9) in response to that said first 
control signal (UP) is set to bejat an activated level, and also supplies 
current of a second polarity topaid loop filter (9) in response to that said 
second control signal (DOWNj) is set to be at an activated level. 
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9. The clock synchronizer according to clairti 8, wherein 
said variable current source (2a, 2b, 41a, 4Vh, 80a, 80b, 110a, 110b, 
113a, 113b) further includes a second transistor (6) of a second conductivity 
whose input electrode receives a second control potential (VCN); and 
said current-supply circuit (2, 7, 8, 41, 80, 86, 87, 110, 113) includes 
a second switching circuit (5) connecting said second transistor (6) 
between said loop filter (9) and the line of said second power-supply 
potential (GND) in response to that said second control signal (DOWN) is 



set to be at an activated level, and 

a second control circuit (8) controUing said second control potential 
(VCN) such that said predetermined constant current flows through said 
second transistor (6) connected between said loop filter (9) and the line of 
said second power-supply potential (GND), based on a potential (VC) of 
said predetermined node. 

10. The clock synchronizer according to claim 9, further comprising 
a precharge circuit (60) precharging said predetermined node to be at a 
predetermined potential in response to application of said first and second 
power-supply potentials (VCC, GND). 
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11. The clock synchronizer according to claim 8, wherein 
said current-supply circuit (2, 7, 8, 41, 80, 86, 87, 110, 113) further 
includes I! 



a second transistor (6) of a second conductivity type whose input 
electrode receives a constant bias potential (VBN), and 

a second switchingfcircuit (5) connecting said second transistor (6) 
between said loop filter (9) and the line of said second power-supply 
potential (GND) in response to that said second control signal (DOWN) is 

12. The clockfeynchronizer according to claim 11, further 
comprising a precharge circuit (70) precharging said predetermined node to 
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be at said first power-supply potential (VCC) Jh response to application of 
said first and second power-supply potentials (VCC, GND). 



13. The clock synchronizer according to claim 2, wherein 
said first control signal (DOWN) is it signal for delaying the phase of 
said second clock signal (FCLK), / 

said phase difference detection circuit (1) sets said first control signal 
OWN) to be at an activated level for a time period corresponding to a 
phase difference between said first and second clock signals (RCLK, FCLK) 
when the phase of said second clock signal (FCLK) is advanced with respect 
to said first clock signal (RCLK), set Jj a second control signal (UP) for 
advancing the phase of said second clock signal (FCLK) to be at an 
activated level for a time period corresponding to a phase difference 
between said first and second clock^signals (RCLK, FCLK) when the phase 
of said second clock signal (FCLK)fis delayed with respect to said first clock 



signal (RCLK), and sets said firsthand second control signals (DOWN, UP) 
to be at an activated level for a predetermined period of time when the 
phases of said first and second clock signals (RCLK, FCLK) agree with each 



other, and 

said current-supply circuit (2, 7, 8, 41, 80, 86, 87, 110, 113) supplies 
current of a first polarity to said loop filter (9) in response to that said first 
control signal (DOWN) is set t!o be at an activated level, and also supplies 
current of a second polarity to said loop filter (9) in response to that said 
second control signal (UP) is'/set to be at an activated level. 

14. The clock synchronizer according to claim 13, wherein 

said current-supply circuit (2, 7, 8, 41, 80, 86, 87, 110, 113) further 
includes // 

a second transistorv(3) of a second conductivity type whose input 
electrode receives a constant bias potential (VBP), and 

a second switching/circuit (4) connecting said second transistor (3) 
between said loop filter (9) and the line of said second power-supply 
potential (VCC), in respo'iise to that said second control signal (UP) is set to 
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be at an activated level. 

15. The clock synchronizer according to claim 14, further 
comprising a precharge circuit (72) prechargpg said predetermined node to 
ibe at said first power-supply potential (GNE>) in response to application of 
said first and second power-supply potentials (GND, VCC). 

16. The clock synchronizer according to claim 1, wherein 
said variable current source (110a( 110b) includes 
a variable potential source (111, /112) whose output potential (VI, 

V2) can be controlled, and u 

a transistor (3, 6) whose input electrode receives a constant bias 
potential (VBP, VBN); J 

said first switching circuit (4, 3) connects said transistor (3, 6) 
between an output node of said variable potential source (111, 112) and 
said loop filter (9), in response to that said first control signal (UP, DOWN) 
is set to be at an activated level; anjl 

said first control circuit (7, 8) controls said variable potential source 
(111, 112) such that predetermine^ constant current flows through said 
transistor (3, 6) connected between the output node of said variable 
potential source (111, 112) and siad loop filter (9), based on a potential (VC) 
of said predetermined node. 

17. The clock synchronizer according to claim 1, wherein 
said variable current source (113a, 113b) includes 
a variable potential source (114, 115) whose output potential (V3, 

V4) can be controlled, and 

a transistor (3, 6) whos^ input electrode receives a constant control 
potential (VCP, VCN); 

said first switching circuit (4, 5) connects said transistor (3, 6) 
between an output node of said variable potential source (114, 115) and 
said loop filter (9) in response to that said first control signal (UP, DOWN) 
is set to be at an activated level; and 
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said first control circuit (7, 8) controls said control potential (VCP, 
VCN) and said variable potential sj^rce (114, 115) such that 
predetermined constant current flows through said transistor (3, 6) 
connected between the output n of said variable potential source (114, 
115) and said loop filter (9), leased on a potential (VC) of said 
predetermined node. 




18. The clock synchronizer according to claim 1, wherein said loop 
filter (9) includes assistance element (10) and a capacitor (11) connected 
in series between^said predetermined node and a line of a reference 
potential (GND^ 



19. A clock synchronizer generating a second clock signal (FOLK) 
synchronized with a first clock signal (RCLK), comprising: 

a phase difference detection lircuit (1) detecting a phase difference 
between said first and second clocklsignals (RCLK, FCLK) and setting a 
control signal (UP, DOWN) to be arc an activated level for a time period 
corresponding to the phase difference; 

a loop filter (9) connected top predetermined node; 

a current-supply circuit (2, I, 8, 41, 80, 86, 87, 110, 113) supplying 
current to said loop filter (9) in response to ^control signal (UP, DOWN) 
from said phase difference detection circuit (1); and 

a clock generating circuit (12, 13, 40) generating said second clock 
signal (FCLK) in accordance with a control potential (VCP, VCN); 



(2, 7, 8, 41, 80, 86, 87, 110, 113) including 
)ut electrode receives said control 



said current-supply circuit 

a transistor (3, 6) whose in 
potential (VCP, VCN), 

a switching circuit (4, 5) co meeting said transistor (3, 6) between a 
line of a power-supply potential ( /CC, GND) and said loop filter (9), in 
response to that said control sign tl (UP, DOWN) is set to be at an activated 
level, and 

a control circuit (7, 8, 86, 8 1) controlling said control potential (VCP, 
VCN) such that predetermined constant current flows through said 
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transistor (3, 6) connected between thefline of said power-supply potential 
(VCC, GND) and said loop filter (9), ba|ed on a potential (VC) of said 
predetermined node. 
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20. A clock synchronizer generating a second clock signal (FCLK) 
synchronized with a first clock signal OElCLK), comprising: 

a phase difference detection cirJuit (1) detecting a phase difference 
between said first and second clock signals (RCLK, FCLK), and setting a 
control signal (UP, DOWN) to be at a& activated level for a time period 
corresponding to the phase difference 

a loop filter (9) including a resistance element (10) and a capacitor 
(11) connected in series between a predetermined node and a line of a 
reference potential (GND); 

a current-supply circuit (2, 7, J, 41, 80, 86, 87, 110, 113) supplying 
15 l( current to said loop filter (9) in respcmse to ^control signal (UP, DOWN) 
from said phase difference detection circuit (1); and 

a clock generating circuit (12,113, 40) generating said second clock 
signal (FCLK) in accordance with a potential (VC) of said predetermined 
node; 

said current-supply circuit (2j7, 8, 41, 80, 86, 87, 110, 113) including 
a transistor (3, 6) whose inpu^ electrode receives a control potential 
(VCP, VCN), 

a switching circuit (4, 5, 82, 8|) connecting said transistor (3, 6) 
between a line of a power-supply po1 sntial (VCC, GND) and said loop filter 
(9), in response to that said control s gnal (UP, DOWN) is set to be at an 
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activated level, and 

a control circuit (7, 8, 86, 87) < 
VCN) such that predetermined cons 



ontrolling said control potential (VCP, 
t current flows through said 



transistor (3, 6) connected between the line of said power-supply potential 

(VCC, GND) and said loop filter (9), Based on a potential (VC 1 ) of a node 

between said resistance element (10)]and d capacitor (11). 

/ A 
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